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, Po $i$ seu $i$ lle , Coue $tte$ (Taylor-
$C$ ou $ette$ )
. ” ” ,
,
$Tay1$ or-Co $uette$ .
, $Po$ I $seui11e$
.
,
, Po Ise $u$ I11 $e$
1) ,
$T$ ay lor-Cou $ette$ .
$Tay1$ or-Couet $te$ , Tay lo $r$ 2) ,
, ,
. $M$ ose $r$ et al 3) Mar cu $s$ $4$ )
, $T$ ay lo $r$
”Wav $y$ ” . ,
, $\alpha$










(1) $N$ av $ie$ r-S $to$ kes (2) :
$divV=0$ (1)
$\partial V/\partial t+(V\cdot\nabla)V=-gradp+\frac{1}{Re}\Delta V$ (2)
V , $P$ , $Re$ . MA
$C$
5) , (1)(2) , (2) (1)
$Po$ $i$ sson (3), (2)
:
$\Delta P=-div(V\cdot\nabla)V+\frac{D}{\Delta t}$ (3)
2 $\Delta t$ (2) $D$
$div$ V ( ) .
, (2), (3) V , (1)
.
(3), (2) ( $r,$ $\theta$ , z)
( 1). (3), (2) :
$\frac{\partial^{2}P}{\partial Z^{2}}+\frac{1}{r}\frac{\partial}{\partial r}(r\frac{\partial P}{\partial r})+\frac{1}{r^{2}}\frac{\partial^{2}P}{\partial\theta^{2}}$
$=- \frac{\partial}{\partial Z}(Vz\frac{\partial Vz}{\partial Z}+Vr\frac{\partial Vz}{\partial r}+\frac{V\theta}{r}\frac{\partial Vz}{\partial\theta})+\frac{1}{r}\frac{\partial}{\partial r}\{r(Vz\frac{\partial Vr}{\partial Z}+Vr\frac{\partial Vr}{\partial r}+\frac{V\theta}{r}\frac{\partial Vr}{\partial\theta}-\frac{V\theta^{2}}{r})\}$
$+ \frac{1}{r}\frac{\partial}{\partial\theta}(Vz\frac{\partial V\theta}{\partial Z}+Vr\frac{\partial V\theta}{\partial r}+\frac{V\theta}{r}\frac{\partial V\theta}{\partial\theta}+\frac{VrV\theta}{r})+\frac{1}{\Delta t}(\frac{\partial Vz}{\partial Z}+\frac{1}{r}\frac{\partial}{\partial r}(rVr)+\frac{1}{r}\frac{\partial V\theta}{\partial\theta})$ (3)
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$\frac{\partial Vz}{\partial t}+Vz\frac{\partial Vz}{\partial Z}+Vr\frac{\partial Vz}{\partial r}+\frac{V\theta}{r}\frac{\partial Vz}{\partial\theta}=-\frac{\partial P}{\partial Z}+\frac{1}{Re}\Delta Vz$ $(2a)’$
$\frac{\partial Vr}{\partial t}+Vz\frac{\partial Vr}{\partial Z}+Vr\frac{\partial Vr}{\partial r}+\frac{V\theta}{r}\frac{\partial Vr}{\partial\theta}-\frac{V\theta^{2}}{r}=-\frac{\partial P}{\partial r}+\frac{1}{Re}(\Delta Vr-\frac{Vr}{r^{2}}-\frac{2}{r^{2}}\frac{\partial V\theta}{\partial\theta})$ $(2b)’$
$\frac{\partial V\theta}{\partial t}+Vz\frac{\partial V\theta}{\partial Z}+Vr\frac{\partial V\theta}{\partial r}+\frac{V\theta}{r}\frac{\partial V\theta}{\partial\theta}+\frac{VrV\theta}{r}=-\frac{1}{r}\frac{\partial P}{\partial\theta}+\frac{1}{Re}(\Delta V\varphi-\frac{V\theta}{r^{2}}+\frac{2}{r^{2}}\frac{\partial Vr}{\partial\theta})(2c)’$
A Vz Vr V $y$
$\Delta A=\partial^{2}A/\partial Z^{2}+(1/r)\cross\partial(r\partial A/\partial r)/\partial r+(1/r^{2})\cross\partial^{2}A/\partial\theta^{2}$
. $(r=r_{\Xi} ’ r=r_{b})$
:
$r=r_{a}+(r_{b}-r_{a})\cross(1+\frac{e^{x}-1e^{c}+1}{e^{x}+1e^{c}-1})\cross\frac{1}{2}$ (4)
$-c$ $\leqq$ $x$ $\leqq$ $c$ $C$
1 $og$ $(1 +0.95)$ $/$ $(1 -0.95)$ . ( $0.95$ 1 . )
$r_{a}$ .




$f \frac{\partial U}{\partial X}=f\frac{-U_{j+2}+8(U_{i+1}-U;_{-1})+U_{i-2}}{12\Delta X}+|f|\frac{U_{i+2}-4U_{i+1}+6U;-4U_{i-1}+U_{i-2}}{12\Delta X}(5)$
. 2 Adams-Bashforth .







, S. $0$ . R. Po $i$ ss $on$ ,
. , (6)
(2) $-$ .
. , 2 Adams-Bas $hf$ or $th$
(8) $f$ .
, Eu 1er
. , ( 1)
.
, (V $=$ ),
$N$ av $i$ er-S tokes





, $C$ ou $ette$
(8) .
$Vr=Vz=0$
$V \theta=\frac{(V_{\theta a}-V_{\theta b})r_{a}^{2}r_{b}^{2}1}{r_{b}^{2}-r_{a}^{2}r}+\frac{V_{\theta b}r_{b}^{2}-V_{\theta u}r_{a}^{2}}{r_{b}^{2}-r_{a}^{2}}r$ (8)








$r_{b}$ / $r_{a}$ , $h$ $h$ $/$ $(r_{b} -r_{5})$
$Re=\Gamma a$ Voa $(r_{b} -r_{a})$ $/$ $v$ ( $v$ : ) .







$T$ ay 1 $or$ , 1 Tay 1 $or$
$(iii)$ .
, (Iv) ,
$Pois$ so $n$ , ,
,
. $Co1e$ 7 ,
$W$ avy $T$ ay lo $r$ ,
$h=$ $(r_{b} -r_{a})$ $=20$ 13% .
203, 64,
23 ( 110 , 43, 45,
23 . ) 110, 238, 476, 1904 .
Cr $iti$ ca 1 ( $T$ ay lo $r$ )
$Re$ 119 $Re$ $0.92$ , 2, 4, 16 (
$\Delta t$ $Re=110$ , 238 1/1000 2.5/1000 . )
Tay 1or Wav $y$ Taylo $r$ , (
8 ) $r=$ cons $t$ . Vr
$P$ ar $tic$ le Pa $th$ .
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. 2 , $T$ a $y1$ or ,
, .
$T$ ay lor . Wav $y$
( . )
, Vr $P$ ar $tic1e$ Pa $th$ $T$ ay 1 $or$ ,
, 2 . Wav $y$ $T$ ay 1 $or$
, ,
$T1me$ $history$ . $R$ , $\theta$ $z$
8 V $r$ . $T$ ay 1 $or$ , Vr





, Co $uette$ . ,
, Vz Vr ,
.
4 $Re=238$ . 4(a) $P$ ar $ti$ cle
$P$ at $h$ , $\theta$ $=c$ ons $t$ . V $o$ $=0$
$P$ ar $tic$ le Pa $th$ . 11 (22 ) $T$ ay 1or ,
$T$ ay lor ,
. 4(6) $r,$ $\theta$ $z$ 8 Vr
, $T=15$ ( $T=2\pi$ )
V $r$ $=0$ , , $0$ $T=80$
, Tay 1or . ,
$Re=$ $131$ $(= 1.1 {\rm Re})$ $T=40$
Vr $=0$ , Tay lor
( $(T=0)$ 2.5 $\chi$
, Coue $tte$ . )
Tay lor , ,
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2.5 $\chi$ 5 . 5(a)
$T=240$ Par $tic1e$ Pat $h$ , $N$ avy Tay 1 $or$
( $Re=$ $131$ Wavy ) 5(b), (C) $r,$ $\theta$ z
3 ( 4(6) ) V $r$ $T=$
$50$ , Wav $y$ .
$T$ $=$ $170$ 180
1/2 . 5(6) , (7) $T=$ $120$
$T=$ 160 . ,
$T=$ $120$ $T=$ $160$ $P$ ar $tic$ le Pa $th$ $T=$ $120$ 11
$T$ ay lor $T$ $=$ $160$ 9 ( 5(a) )
.
Tay 1or ,
Wavy . 6 (a) $Re=476$ .
Cou $ette$ , $T$ ay 1or
6(a) ,
, Tay lo $r$ .
6 (b) Wavy .
,
,
$Re=$ $1904$ . 7 . 7 (a) Wav $y$
, 5(a) 6(b)






8 Tay 1or-Co $uette$ ,
. , ,
Coue $tte$ , Tay 1 $or$ , Wav $y$ $Tay1$ or .
( V $r$ )
. , NEC SX $-2$
. 10 ( $T=$ 100 250) 3 .
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6(a) $Re=476$ , $T=$ $100$ Par $t$ I $c$ le Pa $th$
6(b) $Re=476$ , Part \ddagger $c1e$ Pat $h(T=200)$
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